concentrations are presently increasing as a result of human activities. This increase may affect the global climate. Therefore, it is important to understand the global budget of atmospheric CO2 . This challenge has proven to be one of the most difficult problems in global envi-*-ronmental research.
Lack of understanding of the global carbon cycle is perhaps best illustrated by the scientific community's inability to balance the present global CO 2 budget. Before human influences transfers were approximately equalized so that the amount of CO 2 in the atmosphere had remained nearly constant for thousands of years. The increase in atmospheric CO2 over the last 100 years has primarily resulted from the burning of fossil fuels. However, the concentration of CO2 in the atmosphere is also influenced by human modifications of the land surface by harvesting forest products, farming, and urban development. These transformations drastically alter the cycle of carbon accumulation and distribution on the land surface.
The amount of human induced CO 2 appears to exceed the amount accumulating in the atmosphere and oceans. The carbon needed to balance the CO2 budget (about 1 to 2 billion metric tonnes per year) is probably absorbed by land plants and ultimately incorporated in soils or sediments. Accumulating evidence points toward this carbon being absorbed in the temperate latitudes of North America, Europe, and Asia.
Carbon cycle interactions can be extremely complex. For example, agricultural practices increase erosion, which tends to decrease the fertility and carbon content of soil, the largest carbon reservoir on the land surface. Some of the carbon depleted by erosion from upland soils is transported downslope and buried at the base of hillslopes, on floodplains, and in reservoirs. Once buried, most of this carbon is no longer available for exchange with the atmosphere. Fertilizer application, however, enhances soil productivity, and freshly eroded substrates enhance the rate of organic matter formation. of land-use, erosion, sedimentation, and soil development on carbon storage and nutrient cycles within the Mississippi River basin. The project includes spatial analysis of a wide variety of geographic data; site-specific studies of relevant processes; and estimation of whole-basin and subbasin carbon and sediment budgets, and development and implementation of terrestrial carbon-cycle models. These studies are directed at estimating rates of carbon accumulation, decomposition, erosion, transport, and deposition; and particularly at assessing the sensitivity of these rates to climatic, hydrologic. topographic, and land-use gradients. By investigating how fundamental processes influence carbon in soils and sediments of the Mississippi River basin, we hope to take a step toward understanding the global significance of human effects on land-based carbon cycling.
Studies of carbon, sediment, and nutrient budgets in the Mississippi River basin will also provide valuable information relevant to many problems associated with human land use. Agricultural productivity is threatened by erosion and declines in soil fertility. Erosion and sedimentation are primary concerns in the management of water supplies and quality. Natural organic compounds play a critical role in the transport and storage of contaminants in waters and sediments. Carbon compounds account for most of the oxygen depletion associated with anoxia and eutrophication in lakes, streams, and coastal waters. An improved understanding of interactions between changes in the land surface and changes in the global carbon cycle is essential to predicting and coping with global environmental change.
